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AF232004 1461 bp DNA linear BCT 05-MAR-2001 

Pseudomonas syringae pv. tomato strain DC3000 Hrp pathogenicity 

island, complete sequence. 

AF2320Q4 REGION: complement ( 4 4 657 .. 4 61 17 ) 

AF232004 .3 GI: 13325077 

* 

Pseudomonas syringae pv. tomato 
Pseudomonas syringae pv. tomato 

Bacteria; Proteobacteria ; Gammaproteobacteria; Pseudomonadales ; 
Pseudomonadaceae; Pseudomonas. 

1 (bases 1 to 1461) 

Charkowski, A.O. , Alfano,J.R., Preston, G., Yuan, J., He,S.Y. and 
Collmer, A. 

The Pseudomonas syringae pv. tomato HrpW protein has domains 

similar to harpins and pectate lyases and can elicit the plant 

hypersensitive response and bind to pectate 

J. Bacteriol. 180 (19), 5211-5217 (1998) 

98422476 

9748456 

2 (bases 1 to 1461) 

Alfano,J.R., Charkowski , A. 0 . , Deng,W.L., Badel,J.L., 
Petnicki-Ocwieja, T. , van Dijk,K. and Collmer, A. 

The Pseudomonas syringae Hrp pathogenicity island has a tripartite 
mosaic structure composed of a cluster of type III secretion genes 
bounded by exchangeable effector and conserved effector loci that 
contribute to parasitic fitness and pathogenicity i n p lants 
Proc. Natl. Acad. Sci . U.S.A. 97 (9), 4856-4861< 
20243785 
10781092 

3 (bases 1 to 1461) 

Ramos, A. R. , Rehm,A.H. and Collmer, A. R. 

Pseudomonas syringae pv. tomato DC3000 hrpL through hrcU 
Unpublished 

4 (bases 1 to 1461) 
Alfano,J.R. and Collmer, A. 
Direct Submission 

Submitted ( 07-FEB-2000 ) Dept. Biol. Sci., UNLV, 1854 Maryland 
Parkway, Las Vegas, NV 89154, USA 

5 (bases 1 to 1461) 

Ramos, A. R. , Rehm,A.H. and Collmer, A. R. 
Direct Submission 

Submitted (22-NOV-2000) Plant Pathology, Cornell University, 334 
Plant Sciences Bldg., Ithaca, NY 14850, USA 
Sequence update by submitter 

6 (bases 1 to 1461) 

Ramos, A. R., Rehm,A.H. and Collmer, A. R. 
Direct Submission 




II Lb 
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JOURNAL 



Submitted ( 05-MAR-2001 ) Plant Pathology, Cornell University, 334 
Plant Sciences Bldg., Ithaca, NY 14850, USA 
REMARK Sequence update by submitter 
COMMENT On or before Mar 14, 2001 this sequence version replaced 

qi: 3228544 , qi: 790906 , qi: 3228541 , gi:8037790, qi: 11276506 . 
FEATURES Location/Qualifiers 

source 1 ■ .14 61 

/organism="Pseudomonas syringae pv. tomato" 

/strain="DC3000" 

/db_xref="taxon:323" 

/note="exchangeable effector locus flanking the hrp/hrc 
cluster 

pathovar: tomato" 

CDS 1. - 1461 

/note= T, ORF5" 
/codon_start=l 
/transl_table=ll 
/product ^"unknown" 
/protein_id=" AAF71504 .1 " 
/db_xref="GI : 8037797" 

/trans lation="MHINRRVQQPPVTATDSFRTASDASLASSSVRSVSSDQQREINA 
IADYLTDHVFAAHKLPPADSADGQAAVDVHNAQITALIETRASRLHFEGETPATIADT 
FAKAEKLDRLATTTSGALRATPFAMASLLQYMQPAINKGDWLPAPLKPLTPLISGALS 
GAMDQVGTKMMDRATGDLHYLSASPDRLHDAMAASVKRHSPSLARQVLDTGVAVQTYS 
ARNAVRTVLAPALASRPAVQGAVDLGVSMAGGLAANAGFGNRLLSVQSRDHQRGGALV 
LGLKDKEPKAQLSEENDWLEAYKAIKSASYSGAALNAGKRMAGLPLDMATDAMGAVRS 
LVSASSLTQNGLALAGGFAGVGKLQEMATKNITDPATKAAVSQLTNLAGSAAVFAGWT 
TAALTTDPAVKKAES FIQDTVKSTASSTTGYVADQTVKLAKTVKDMGGEAI THTGASL 
RNTVNNLRQRPAREADIEEGGTAASPSEIPFRPMRS" 

BASE COUNT 311 a 440 c 451 g 259 t 

ORIGIN 

1 atgcacatca accgacgcgt ccaacaaccg cctgtgactg cgacggatag ctttcggaca 
61 gcgtccgacg cgtctcttgc ctccagctct gtgcgatctg tcagctccga tcagcaacgc 
121 gagataaatg cgattgccga ttacctgaca gatcatgtgt tcgctgcgca ■ taaactgccg 
181 ccggccgatt cggctgatgg ccaagctgca gttgacgtac acaatgcgca gatcactgcg 
241 ctgatcgaga cgcgcgccag ccgcctgcac ttcgaagggg aaaccccggc aaccatcgcc 
301 gacaccttcg ccaaggcgga aaagctcgac cgattggcga cgactacatc aggcgcgttg 
361 cgggcgacgc cctttgccat ggcctcgttg cttcagtaca tgcagcctgc gatcaacaag 
421 ggcgattggc tgccggctcc gctcaaaccg ctgaccccgc tcatttccgg agcgctgtcg 
481 ggcgccatgg accaggtggg caccaagatg atggaccgcg cgacgggtga tctgcattac 
541 ctgagcgcct cgccggacag gctccacgat gcgatggccg cttcggtgaa gcgccactcg 
601 ccaagccttg ctcgacaggt tctggacacg ggggttgcgg ttcagacgta ctcggcgcgc 
661 aacgccgtac gtaccgtatt ggctccggca ctggcgtcca gacccgccgt gcagggtgct 
721 gtggaccttg gtgtatcgat ggcgggtggt ctggctgcca acgcaggctt tggcaaccgc 
781 ctgctcagtg tgcagtcgcg tgatcaccag cgtggcggtg cattagtgct cggtttgaag 
841 gataaagagc ccaaggctca actgagcgaa gaaaacgact ggctcgaggc ttataaagca 
901 atcaaatcgg ccagctactc gggtgcggcg ctcaacgctg gcaagcggat ggccggtctg 
961 ccactggata tggcgaccga cgcaatgggt gcggtaagaa gcctggtgtc agcgtccagc 
1021 ctgacccaaa acggtctggc cctggcgggt ggctttgcag gggtaggcaa gttgcaggag 
1081 atggcgacga aaaatatcac cgacccggcg accaaggccg cggtcagtca gttgaccaac 
1141 ctggcaggtt cggcagccgt tttcgcaggc tggaccacgg ccgcgctgac aaccgatccc 
1201 gcggtgaaaa aagccgagtc gttcatacag gacacggtga aatcgactgc atccagtacc 
1261 acaggctacg tagccgacca gaccgtcaaa ctggcgaaga ccgtcaaaga catgggcggg 
1321 gaggcgatca cccataccgg cgccagcttg cgcaatacgg tcaataacct gcgtcaacgc 
1381 ccggctcgtg aagctgatat agaagagggg ggcacggcgg cttctccaag tgaaataccg 
1441 tttcggccta tgcggtcgta a 

// 



Revised: July 5, 2002. 
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AF232004. Pseudomonas syrin...[gi: 13325077] 

LOCUS AF232004 52498 bp DNA linear BCT 05-MAR-2001 

DEFINITION Pseudomonas syringae pv. tomato strain DC3000 Hrp pathogenicity 

island, complete sequence. 
ACCESSION AF232004 AF061028 AF061029 AF232006 L41861 
VERSION AF232004.3 Gl:13325077 
KEYWORDS . 

SOURCE Pseudomonas syringae pv. tomato 
ORGANISM Pseudomonas syringae pv. tomato 

Bacteria; Proteobacteria; Gammaproteobacteria; Pseudomonadales; 

Pseudomonadaceae; Pseudomonas. 
REFERENCE 1 (bases 25494 to 29778) 
AUTHORS Preston,G., Huang, H.C., He.S.Y. and Collmer.A. 
TITLE The HrpZ proteins of Pseudomonas syringae pvs. syringae, glycinea, 

and tomato are encoded by an operon containing Yersinia ysc 

homologs and elicit the hypersensitive response in tomato but not 

soybean 

JOURNAL Mol. Plant Microbe Interact. 8 (5), 717-732 (1995) 
MEDLINE 96025089 
PUBMED 7579616 
REFERENCE 2 (bases 22134 to 25847; 29687 to 32670) 
AUTHORS Deng.W.L, Preston.G., Collmer.A., Chang, C.J. and Huang, H.C. 
TITLE Characterization of the hrpC and hrpRS operons of Pseudomonas 
syringae pathovars syringae, tomato, and glycinea and analysis of 
the ability of hrpF, hrpG, hrcC, hrpT, and hrpV mutants to elicit 
the hypersensitive response and disease in plants 
JOURNAL J. Bacteriol. 180 (17), 4523-4531 (1998) 
MEDLINE 98389667 
PUBMED 9721291 
REFERENCE 3 (bases 31672 to 51723) 

AUTHORS Charkowski.A.0., Alfano.J.R., Preston.G., Yuan.J., He,S.Y. and 
Collmer.A. 

TITLE The Pseudomonas syringae pv. tomato HrpW protein has domains 
similar to harpins and pectate lyases and can elicit the plant 
hypersensitive response and bind to pectate 

JOURNAL J. Bacteriol. 180 (19), 5211-5217 (1998) 



MEDLINE 98422476 
PUBMED 9748456 
REFERENCE 4 (bases 901 to 22404; 31672 to 51723) 
AUTHORS Alfano,J.R., Charkowski.A.O., Deng.W.L, BadeU.L, 

Petnicki-Ocwieja.T., van Dijk.K. and Collmer.A. 
TITLE The Pseudomonas syringae Hrp pathogenicity island has a tripartite 
mosaic structure composed of a cluster of type III secretion genes 
bounded by exchangeable effector and conserved effector loci that 
contribute to parasitic fitness and pathogenicity in plants 
JOURNAL Proc. Natl. Acad. Sci. U.S.A. 97 (9), 4856-4861 (2000) 
MEDLINE 20243785 
PUBMED 10781092 
REFERENCE 5 (bases 1 to 52498) 
AUTHORS Ramos.A.R., Rehm.A.H. and Collmer.A.R. 
TITLE Pseudomonas syringae pv. tomato DC3000 hrpL through hrcU 
JOURNAL Unpublished 
REFERENCE 6 (bases 1 to 52498) 
AUTHORS . Alfano.J.R. and Collmer.A. 
TITLE Direct Submission 

JOURNAL Submitted (07-FEB-2000) Dept. Biol. Sci., UNLV, 1854 Maryland 

Parkway, Las Vegas, NV 89154, USA 
REFERENCE 7 (bases 1 to 52498) 
AUTHORS Ramos.A.R., Rehm.A.H. and Collmer.A.R. 
TITLE Direct Submission 

JOURNAL Submitted (22-NOV-2000) Plant Pathology. Cornell University, 334 

Plant Sciences Bldg., Ithaca, NY 14850. USA 
REMARK Sequence update by submitter 
REFERENCE 8 (bases 1 to 52498) 
AUTHORS Ramos.A.R., Rehm.A.H. and Collmer.A.R. 
TITLE Direct Submission 

JOURNAL Submitted (05-MAR-2001) Plant Pathology. Cornell University. 334 

Plant Sciences Bldg., Ithaca, NY 14850. USA 
REMARK Sequence update by submitter 
COMMENT On or before Mar 14, 2001 this sequence version replaced 

gi:3228544, gi:790906, g i: 3228541 , gi:8037790, gi: 11 276506 . 
FEATURES Location/Qualifiers 
source 1.. 52498 



VANTPYFDWELNHAVDLTQLAATAGVDEGQLLRLNSAFLRKKTFDGPGRLLIPKTQN 

RVLTTSIARITGESPVTASIPLVTPSAIVKRAAERLPAPAPVAERPVRVAERPPLPKP 

VQSAQLAENLPSPKTAQPLPVAQQPTAPEALQPAPAAESAPAVEIAQSAPWEPDPLT 

NRIQLPRIRDDRSSPRKRDDDEYRSGPRELPTGPRWVFASDPRQ" 
gene 34461.. 39849 

/gene="avrE" 
CDS 34461.. 39848 

/gene="avrE" 

/codon_start=1 

/transl_table=V[ 

/product="AvrE" 

7protein_id=" AAF7 1 499. 1 " 

/db_xref="GI:8037792" 

/translation-'MQSPSIHRNTGSIIQPTVTPDARAATDLQERAEQPRQRSSHSLS 
SVGKRALKSVGKLFQKSKAPQQKAATPPTAKNVKTPPPASNVATPRNKARESGFSNSS 
PQNTHRAPKWILRNHPNQASSSGAQTHEIHPEAAPRKNLRVRFDLPQDRLERSPSYLD 
SDNPMTDEEAVANATRQFRSPDSHLQGSDGTRISMLATDPDQPSSSGSKIGDSDGPIP 
PREPMLWRSNGGRFELKDEKLVRNSEPQGSIQLDAKGKPDFSTFNTPGLAPLLDSILA 
TPKQTYLAHQSKDGVHGHQLLQANGHFLHLAQDDSSLAVIRSSNEALLIEGKKPPAVK 
MEREDGNIHIDTASGRKTQELPGKAHIAHITNVLLSHDGERMRVHEDRLYQFDPISTR 
WKIPEGLEDTAFNSLSTGGNGSVYAKSDDAWDLSSPFMPHVEVEDLQSFSVAPDNRA 
ALLSGKTTQAILLTDMSPVIGGLTPKKTKGLELDGGKAQAAAVGLSGDKLFIADTQGR 
LYSADRSAFEGDDPKLKLMPEQANFQLEGVPLGGHNRVTGFINGDDGGVHALIKNRQG 



ETHSHALDEQSSKLQSGWNLTNALVLNNNRGLTMPPPPTAADRLNLDRAGLVGLSEGR 



IQRWDATPECWKDAGIKDIDRLQRGADSNAYVLKGGKLHALKIAAEHPNMAFDRNTAL 

AQTARSTKVEMGKEIEGLDDRVIKAFAMVSNKRFVALDDQNKLTAHSKDHKPVTLDIP 

GLEGDIKSLSLDEKHNLHALTSTGGLYCLPKEAWQSTKLGDQLRARWTPVALPGGQPV 

KALFTNDDNVLSAQIEDAEGKGLMQLKAGQWQRFEQRPVEENGLNDVHSRITGSNKTW 

RIPKTGLTLRMDVNTFGRSGVEKSKKASTSEFIRANIYKNTAETPRWMKNVGDHIQHR 

YQGRLGLKEVYETESMLFKQLELIHESGGRPPARGQDLKARITALEAKLGPQGATLVK 

ELETLRDELENHSYTALMSIGQSYGKAKNLKQQDGILNQHGELAKPSVRMQFGKKLAD 

LGTKLNFKSSGHDLVKELQDALTQVAPSAENPTKKLLGTLKHQGLKLSHQKADIPLGQ 

RRDASEDHGLSKARLALDLVTLKSLGALLDQVEQLPPQSDIEPLQKKLATLRDVTYGE 

NPVKWTDMGFTDNKALESGYESVKTFLKSFKKADHAVSVNMRAATGSKDQAELAGKF 

KSMLKQLEHGDDEVGLQRSYGVNLTTPFIILADKATGLWPTAGATGNRNYILNAERCE 

GGVTLYLISEGAGNVSGGFGAGKDYWPGFFDANNPARSVDVGNNRTLTPNFRLGVDVT 

ATVAASQRAGWFNVPDEDIDAFVDDLFEGQLNPLQVLKKAVDHESYEARRFNFDLTA 

GGTADIRAGINLTEDRDPNADPNSDSFSAWRGGFAANITVNLMTYTDYSLTQKNDKT 

ELKEGGKNRPRFLNNVTAGGQLRAQIGGSHTAPTGTPASAPGPTPASQTAANNLGGAL 

NFSVENRTVKRIKFRYNVAKPITTEGLSKLSKGLGEAFLDNTTKAKLAELADPLNARY 

TGKKPDEVIQAQLDGLEELFADIPPPKDNDKQYKALRDLKRAAVEHRASANKHSVMDN 

ARFETSKTNLSGLSSESILTKIMSSVRDASAPGNATRVAEFMRQDPKLRAMLKEMEGS 



IGTLARVRLEPKDSLVDKIDEGSLNGTMTQSDLSSMLEDRNEMRIKRLWFHTATQAE 

NFTSPTPLVSYNSGANVSVTKTLGRINFVYGADQDKPIGYTFDGELSRPSASLKEAAG 

DLKKEGFELKS" 
CDS complement(39897.. 40292) 

/note="ORF2" 
/codon_start=1 
/transl_table=11 
/product="unknown" 
/protein_id=" AAF7 1 500. 1 " 
/db_xref="GI:8037793" 

/translation="MTMKTSQPDFARFINSLGAQLGTSLTLQNGVCALYDGQNNEAAI 

IELPEHSEMVIFHCRIGRCPERAPDLLRLLSLNFDVARLHGCWFAVDQGDVRLCAQRE 

LASLD EP AFCDVTRG Fl SQARE ARAFLQ A" 
CDS complement(40631.. 42502) 

/note="ORF3" 
/codon_start=1 
/transl_table=1J^ 
/product-'unknown" 
/protein_id=" AAF71 501.1 " 
/db_xref="GI:8037794" 

/translation="MISSRIGGAGGVKLSRVNQQHDTVPAQTAHPNAVTAGMNPPLTP 
DQSGSHATESSSAGAARLNVAARHTQLLQAFKAEHGTAPVSGAPMISSRAALLIGSLL 
QAEPLPFEVMAEKLSPERYQLKQFQGSDLQQRLEKFAQPGQIPDKAEVGQLIKGFAQS 
VADQLEHFQLMHDASPATVGQHAKADKATLAVSQTALGEYAGRASKAIGEGLSNSIAS 
LDEHISALDLTLQDAEQGNKESLHADRQALVDAKTTLVGLHADFVKSPEAKRLASVAA 
HTQLDNVVSDLVTARNTVGGWKGAGPIVAAAVPQFLSSMTHLGYVRLSTSDKLRDTIP 
ETSSDANMLKASIIGMVAGIAHETVNSWKPMFQAALQKTGLNERLNMVPMKAVDTNT 



VIPDPFELKSEHGELVKKTPEEVAQDKAFVKSERALLNQKKVQGSSTHPVGELMAYSA 

FGGSQAVRQMLNDVHQINGQTLSARALASGFGGAVSASSQTLLQLKSNYVDPQGRKIP 

VFTPDRAESDLKKDLLKGMDLREPSVRTTFYSKALSGIQSSALTSALPPVTAQAEGAS 

GTLSAGAILRNMALAATGSVSYLSTLYTNQSVTAEAKALKAAGMGGATPMLDRTETL" 
CDS complement(42499..42993) 
/note="ORF4" 
/codon_start=1 
/transl_table=11 
/product="unknown" 
/protein_id=" AAF71 502.1 " 
/db_xref="GI:8037795" 

/translation="MTNNDQYHTLINEICALSLISTPERFYESANFKISEVDFTLQFQ 
DRDEGRAVLIYGDMGALPARGRESALLALMDINFHMFAGAHSPAFSFNAQTGRVLLMG 

SVALERASAEGVLLLMKSFSDLAKEWREHGFMGQATTAGSSTDQPVAPAAKRESLSAP 

GRFQ" 
gene 43299. .44573 

/gene="hrpW" 
CDS 43299.-44573 

/gene="hrpW" 

/codon_start= 1 

/transl_table=11^ 

/product= M HrpW" 

/protein_id=" AAF7 1503.1 " 

/db_xref="GI:8037796" 

/translation="MSIGITPRPQQTTTPLDFSALSGKSPQPNTFGEQNTQQAIDPSA 
LLFGSDTQKDVNFGTPDSTVQNPQDASKPNDSQSNIAKLISALIMSLLQMLTNSNKKQ 
DTNQEQPDSQAPFQNNGGLGTPSADSGGGGTPDATGGGGGDTPSATGGGGGDTPTATG 



GGGSGGGGTPTATGGGSGGTPTATGGGEGGVTPQITPQLANPNRTSGTGSVSDTAGST 



EQAGKINWKDTIKVGAGEVFDGHGATFTADKSMGNGDQGENQKPMFELAEGATLKNV 

NLGENEVDGIHVKAKNAQEVTIDNVHAQNVGEDLITVKGEGGAAVTNLNIKNSSAKGA 

DDKWQLNANTHLKIDNFKADDFGTMVRTNGGKQFDDMSIELNGIEANHGKFALVKSD 

SDDLKLATGNIAMTDVKHAYDKTQASTQHTEL" 
CDS complement(44657..46117) 
/note= M ORF5" 
/codon_start=1 
/transl_table=1 1 
/product-'unknown" 
/protein_id=" AAF7 1504.1 " 
/db_xref="GI:8037797" 

/translation="MHINRRVQQPPVTATDSFRTASDASLASSSVRSVSSDQQREINA 

IADYLTDHVFAAHKLPPADSADGQAAVDVHNAQITALIETRASRLHFEGETPATIADT 

FAKAEKLDRLATTTSGALRATPFAMASLLQYMQPAINKGDWLPAPLKPLTPLISGALS 

GAMDQVGTKMMDRATGDLHYLSASPDRLHDAMAASVKRHSPSLARQVLDTGVAVQTYS 

ARNAVRTVLAPALASRPAVQGAVDLGVSMAGGLAANAGFGNRLLSVQSRDHQRGGALV 

LGLKDKEPKAQLSEENDWLEAYKAIKSASYSGAALNAGKRMAGLPLDMATDAMGAVRS 

LVSASSLTQNGLALAGGFAGVGKLQEMATKNITDPATKAAVSQLTNLAGSAAVFAGWT 

TAALTTDPAVKKAESFIQDTVKSTASSTTGYVADQTVKLAKTVKDMGGEAITHTGASL 

RNTVNNLRQRPAREADIEEGGTAASPSEIPFRPMRS" 
CDS 46489.. 47562 

/note="ORF6" 
/codon_start=1 
/transl_table=1_1^ 
/product="unknown" 
/protein_id=" AAF71 505. 1 " 
/db_xref="GI:8037798" 



